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Section 1: Cohort Descriptions  

Aging Gene-Environment Susceptibility - Reykjavik Study (AGES) 

The AGES-Reykjavik Study is a single center prospective cohort study
 
based on the Reykjavik Study. 

The Reykjavik Study was initiated
 
in 1967 by the Icelandic Heart Association to study cardiovascular

 

disease and risk factors. The cohort included men and women
 
born between 1907 and 1935 who lived in 

Reykjavik at the 1967
 
baseline examination. Re-examination of surviving members of

 
the cohort was 

initiated in 2002 as part of the AGES-Reykjavik
 
Study. The AGES-Reykjavik Study is designed to 

investigate aging using a multifaceted comprehensive approach that includes detailed
 
measures of brain 

function and structure. All cohort members were European Caucasians. Briefly, as part of a 

comprehensive
 
examination, all participants answered a questionnaire, underwent

 
a clinical examination 

and had blood drawn
1
. All consenting participants

 
were offered to take a neuropsychological test battery

2
. 

Among participants with genome-wide data, 2862 participants were available for the present analysis. 

 

The Atherosclerosis Risk in Communities Study (ARIC) 

The ARIC study is a prospective population-based study of atherosclerosis and clinical atherosclerotic 

diseases in 15 792 men and women, including 11 478 white participants, drawn from four United States 

communities (Suburban Minneapolis, Minnesota; Washington County, Maryland; Forsyth County, North 

Carolina; and Jackson, Mississippi). In the first three communities, the sample reflects the demographic 

composition of the community. In Jackson, only black residents were enrolled. Participants were between 

age 45 and 64 years at their baseline examination in 1987-1989 when blood was drawn for DNA 

extraction and participants consented to genetic testing
5
. A total of 15 020 participants, of which 10 898 

were white, were genotyped at the Broad Institute, Boston, Massachusetts, and 9345 of the latter passed 

QC criteria for genotyping and were available for analysis after application of all exclusion criteria. 

Vascular risk factors and outcomes, including transient ischemic attack, and stroke, were determined in a 

standard fashion
6
. The second clinical examination of the ARIC Study cohort in 1990–1992 included the 

following three neuropsychological tests: the Delayed Word Recall Test, the Digit Symbol Substitution 
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Test, and the Word Fluency Test
7
. Among white participants with genome-wide data, 9173 participants 

were available for the present analysis.  

 

The Austrian Stroke Prevention Study (ASPS)  

The ASPS study is a single center prospective follow-up study on the effects of vascular risk factors on 

brain structure and function in the normal elderly population of the city of Graz, Austria. The procedure 

of recruitment and diagnostic work-up of study participants has been described previously
3,4

. A total of 

2007 participants were randomly selected from the official community register stratified by gender and 5 

year age groups. Individuals were excluded from the study if they had a history of neuropsychiatric 

disease, including previous stroke, transient ischemic attacks, and dementia, or an abnormal neurologic 

examination determined on the basis of a structured clinical interview and a physical and neurologic 

examination. During 2 study periods between September 1991 and March 1994 and between January 

1999 and December 2003 an extended diagnostic work-up including neuropsychological testing was done 

in 1076 individuals aged 45 to 85 years randomly selected from the entire cohort: 509 from the first 

period and 567 from the second. In 1992, blood was drawn from all study participants for DNA 

extraction. All were European Caucasians. Genotyping was done at the Human Genotyping Facility, 

Genetic Laboratory Department of Internal Medicine, Erasmus MC, Rotterdam, The Netherlands, and 

successful in 996 participants. Of these, 765 participants were available for the present analysis.  

 

The Berlin Aging Study II (BASE-II) 

The total sample of the BASE-II study consists of 600 younger adults and 1600 older adults; for a 

detailed sample description, see Bertram et al.
8
. The cognitive data reported here were collected in an 

earlier study on neuromodulation in lifespan cognition
9,10

. Of the 1600 older adults included in BASE-II, 

1414 had participated in that earlier study. Genotyping was performed using the Affymetrix Genome-

Wide Human SNP Array 6.0 at the Max Planck Institute for Molecular Genetics, Berlin. After performing 

a standard quality control procedure, the effective sample was reduced to 1320 individuals (53.6% 
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female). At the time of cognitive testing, participants were 59 to 71 years of age (mean = 65.3; SD = 2.9). 

Recruitment of participants was based on advertisements in local newspapers and the public commuter 

transport system. All participants were Caucasian and all lived independently in the greater metropolitan 

area of Berlin, Germany. All participants reported normal or corrected vision, were right-handed, as 

indexed by the Edinburgh Handedness Index
11

, had completed at least 8 years of education, and scored 

over 27 on the Mini-Mental Status Examination. No participant was on medications that may have 

affected cognition and none reported a history of head injuries, medical (e.g., heart attack), neurological 

(e.g., epilepsy), or psychiatric (e.g., depression) diseases.  

 

The Betula Study (BETULA) 

The examined Betula sample was part of a larger prospective cohort study on memory, health and 

aging
12,13

. All participants were recruited by random selection from the personal registry of the Umeå 

community. The Betula sub-sample used here consisted of 324 participants (221 females and 103 males) 

aged between 45 and 95 years (mean = 65.7; SD = 9.0). All participants were native speakers of Swedish. 

None of the participants had any history of severe neurological illness or events; all had normal or 

corrected to normal vision, and were in good general health. They were non-demented based on an 

extensive neuropsychological examination and clinical evaluation of data obtained at the test occasions 

and reviews of medical records starting from adulthood. The genotyping of the Betula sample was 

performed using the Illumina Human Omni express-Quad and 1S BeadChip, at the Life and Brain Centre, 

University of Bonn. 

 

The Cardiovascular Health Study (CHS)  

The CHS is a population-based observational cohort study of risk factors for vascular disease in adults 65 

years or older conducted across 4 field centers in the United States: Sacramento County, California; 

Washington County, Maryland; Forsyth County, North Carolina; and Pittsburgh, Allegheny County, 

Pennsylvania
14

. The original predominantly white cohort of 5201 persons was recruited in 1989-1990 
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from a random sample of seniors on Medicare eligibility lists. An additional 687 African-Americans were 

enrolled in 1992-1993, for a total sample of 5888. Vascular risk factors and outcomes, including transient 

ischemic attack, stroke, cognition and dementia, were determined using standardized protocols
15,16,17

. 

DNA was extracted from blood samples drawn on all participants who consented to genetic testing at 

their baseline examination in 1989-90 or 1992-1993. In 2007-2008, genotyping was performed at the 

General Clinical Research Center’s Phenotyping/Genotyping Laboratory at Cedars-Sinai on 3980 CHS 

participants who were free of cardiovascular disease at baseline and who had DNA available for 

genotyping. Because most other cohorts were predominantly white, the African American participants 

were excluded from this analysis to limit the potential for false positive associations due to population 

stratification. Among white participants, genotyping was attempted in 3397 participants and was 

successful in 3295 persons. Beginning in 1989/90 participants completed cognitive tests at 10 annual 

clinic visits. In addition, as part of the CHS Cognition Study
16,18

, in 1997-99, participants were invited to 

undergo detailed neuropsychological assessment. Among participants with genome-wide data, 1517 

participants were available for the present analysis.  

 

Croatian Cohorts: Split and Korčula 

The CROATIA study is part of a larger genetic epidemiology research program in Croatian island 

isolates, “10,001 Dalmatians”. The genetic epidemiology research program in Croatian island isolates 

began in 1999
19

, then expanded to study human genetic variation and effects of isolation and 

inbreeding
20,21

, and finally entered the phase of focusing on diseases and gene mapping studies
22-24

. The 

CROATIA- Korčula study included 969 participants. The CROATIA-Split study included 535 persons 

collected in 2009 from the general (outbred) population Split. Split has a population of > 100 000 and is 

the second largest city in Croatia. Participants from the CROATIA-Korčula and CROATIA-Split studies 

were invited to undergo a neuropsychological examination. CROATIA-Korčula genotyping was 

performed at the Institute of Human Genetics, Helmholtz Zentrum München, Germany and CROATIA-

Split genotyping was performed at AROS Applied Biotechnology, Aarhus, Denmark.  Genotyping was 
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successful in 898 and 499 participants respectively for CROATIA-Korčula and CROATIA-Split. Among 

participants with genome-wide data, 327 and 304 individuals were available for the present analysis for 

CROATIA-Korčula and CROATIA-Split respectively.  

 

Erasmus Rucphen Family (ERF) 

The ERF study is a family-based cohort study in a genetically isolated population in the Netherlands
25,26

, 

including 3000 participants. Participants are all descendents of a limited number of founders living in the 

19
th
 century. Extensive genealogical data is available for this population. The study protocol included 

venous puncture for DNA isolation and chemistry, cognitive evaluation, cardiovascular examination, eye 

assessments and body composition measurements. Genotyping was done at the Human Genotyping 

Facility, Genetic Laboratory Department of Internal Medicine, Erasmus MC, Rotterdam, and at the 

Genotyping Center of Leiden University, The Netherlands. In total, 2385 samples from the ERF Study 

were available with good quality genotyping data. Participants were invited to undergo a 

neuropsychological evaluation. Among participants with genome-wide data, a total of 1473 participants 

were available for the present analysis. 

 

Framingham Heart Study (FHS)  

The FHS is a three-generation, single-site, community-based, prospective cohort study that was initiated 

in 1948 to investigate risk factors for cardiovascular disease including stroke. It now comprises 3 

generations of participants: the original cohort followed since 1948 (Original)
27

; their offspring and 

spouses of the offspring, followed since 1971 (Offspring)
28

; and children from the largest offspring 

families enrolled in 2000 (Gen 3)
29

. The Original cohort enrolled 5209 men and women who comprised 

two-thirds of the adult population then residing in Framingham, MA, USA. Survivors continue to receive 

biennial examinations. The Offspring cohort comprises 5124 persons (including 3514 biological 

offspring) who have been examined approximately once every 4 years. Participants in the first two 

generations were invited to undergo an initial neuropsychological test battery in 1999-2005
30

. 
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Neuropsychological testing in Gen 3 only began in 2009 and is not included in these analyses. The 

population of Framingham was virtually entirely whites in 1948 when the Original cohort was recruited. 

Vascular risk factors and outcomes, including transient ischemic attack, stroke and dementia, were 

identified prospectively since 1948 through an ongoing system of FHS clinic and local hospital 

surveillance
31,32

. Participants had DNA extracted and provided consent for genotyping in the 1990s. 

Genotyping was performed at Affymetrix (Santa Clara, CA) through an NHLBI funded SNP-Health 

Association Resource (SHARe) project and successful in 4519 persons from the Original and Offspring 

cohorts. Of these 4519 persons 4116 were alive in 1999 when the neuropsychological study began. Of 

these, 2642 participants have undergone neuropsychological testing. After excluding participants with a 

neurological condition that might confound the cognitive assessment (e.g., brain tumor or severe head 

injury), 2426 participants were available for the present analysis. 

 

Genetic Epidemiology Network of Arteriopathy (GENOA) 

The Genetic Epidemiology Network of Arteriopathy (GENOA) study consists of hypertensive sibships 

that were recruited for linkage and association studies in order to identify genes that influence blood 

pressure and its target organ damage
33

. In the initial phase of the GENOA study (Phase I: 1996-2001) all 

members of sibships containing ≥ 2 individuals with essential hypertension clinically diagnosed before 

age 60 were invited to participate, including both hypertensive and normotensive siblings. In the second 

phase of the GENOA study (Phase II: 2000-2004), 1239 European American participants were 

successfully re-recruited to measure potential target organ damage due to hypertension. From 2001-2006, 

Phase II GENOA participants that had a sibling willing and eligible to participate underwent a 

neurocognitive testing battery to assess several domains of cognitive function including learning, 

memory, attention, concentration, and language (N=967). A total of 775 European American GENOA 

participants were included in this analysis.  
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Generation Scotland (GS) 

Generation Scotland: the Scottish Family Health Study
34,35

 is a family-structured, population-based cohort 

study recruited between 2006 and 2011. Regional sampling occurred in Glasgow, Tayside, Ayrshire, 

Arran, and North-East Scotland, yielding a total sample size of 24 084 with an age range between 18 and 

100 and up to four generations per family. A full description of the cohort is provided elsewhere
34,35

 and 

online at http://www.generationscotland.org/. A sub-sample of 10 000 participants were selected for 

genotyping, based on: Caucasian ethnicity, born in the UK (prioritising those born in Scotland), and full 

phenotype data. In the current analysis only unrelated subjects were included, leaving an analysis sample 

of 5487. Genotyping was performed at the Wellcome Trust Clinical Research Facility Genetics Core, 

Edinburgh
35

. The mean age of the sample was 58.7 years (SD = 8.0) and 3177 (58%) were female. 

 

Helsinki Birth Cohort Study (HBCS) 

The source cohort for the HBCS comprised 4130 women and 4630 men born as singletons at Helsinki 

University Central Hospital during 1934-44, who had birth and child welfare records and were living in 

Finland in 1971
37

. To achieve an intended sample size of 2000, a random subsample of 2902 subjects was 

invited to participate in the study; 2003 of them (1075 women and 928 men) were finally included
38

. 

Participants who could come to the examination center were invited to take a neuropsychological test 

battery. DNA was extracted from 1728 randomly selected participants of the HBCS. Genotyping was 

conducted at the Wellcome Trust Sanger Institute, Cambridge, UK. 

 

Hunter Community Study (HCS) 

The HCS is a community-based longitudinal investigation that was commenced in Australia in 2004–

2005. The study aims to investigate retired and near-retired persons by sampling older Australians aged 

55–85, randomly selected from electoral rolls in a regional area on the heavily populated east coast (New 

South Wales)
39

. All participants were invited to take the Audio Recorded Cognitive Screen (ARCS), an 

http://www.generationscotland.org/
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instrument that uses an audio device to administer selected neuropsychological tests to unsupervised 

individuals
40

. Genotyping was conducted at the Hunter Medical Research Institute, Newcastle Australia. 

 

Health and Retirement Study (HRS) 

The Health and Retirement Study is a longitudinal survey of a representative sample of Americans over 

the age of 50 
41,42

.  The current sample includes over 26 000 persons in 17 000 households. Respondents 

are interviewed every two years about income and wealth, health and use of health services, work and 

retirement, and family connections. A full description of the HRS is provided online at 

http://hrsonline.isr.umich.edu/index.php. DNA was extracted from saliva collected during a face-to-face 

interview in the respondents’ homes. These data represent European American respondents who provided 

DNA samples and participated in the relevant cognitive tests.  A total of 6123 HRS participants were 

included in this analysis.  

 

Lothian Birth Cohorts 1921 (LBC1921) and 1936 (LBC1936) 

The Lothian Birth Cohorts include surviving participants from the Scottish Mental Surveys of 1932 or 

1947 (SMS1932 and SMS1947), having been born, respectively in 1921 (LBC1921) and 1936 

(LBC1936)
43-45

. The LBC1921 cohort consists of 550 relatively healthy individuals, 316 females and 234 

males, assessed on cognitive and medical traits at about 79 years of age. When tested, the sample had a 

mean age of 79.1 years (SD = 0.6). The LBC1936 consists of 1091 relatively healthy individuals assessed 

on cognitive and medical traits at about 70 years of age.  At baseline the sample of 548 men and 543 

women had a mean age 69.6 years (SD = 0.8). They were all Caucasian and almost all lived 

independently in the Lothian region (Edinburgh city and surrounding area) of Scotland. Genotyping was 

performed at the Wellcome Trust Clinical Research Facility, Edinburgh. Quality control measures were 

applied; 517 and 1005 participants remained for LBC1921 and LBC1936 respectively. Among 

participants with genome-wide data, 459 (LBC1921) and 934 (LBC1936) individuals were available for 

the present analysis.  

http://hrsonline.isr.umich.edu/index.php
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The Rush Memory and Aging Project (MAP) 

The MAP, started in 1997, enrolled older men and women from assisted living facilities in the Chicago 

area with no evidence on dementia at baseline
46

. Since October 1997, 1742 participants completed their 

baseline evaluation, of whom 1530 were non-Hispanic white people. The follow-up rate of survivors 

exceeds 90%. Participants agreed to annual clinical evaluations, and signed both an informed consent and 

an Anatomic Gift Act form donating their brains at time of death. A more detailed description of the MAP 

has been published previously
46

. Participants were invited to take a neuropsychological test battery. DNA 

was extracted from whole blood, lymphocytes, or frozen postmortem brain tissue. Genotyping was 

performed at the Broad Institute’s Center for Genotyping and the Translational Genomics Research 

Institute
47

. Among participants with genome-wide data, 595 individuals were available for the present 

analysis.  

 

Norwegian Cognitive NeuroGenetics Cohort (NCNG) 

The Norwegian Cognitive NeuroGenetics sample (NCNG) comprises 393 healthy Norwegian individuals 

who have been submitted to a wide range of cognitive tests, broadly described in the protocol paper from 

Espeseth et al.
48

 The 128 females and 265 males included in the study range from 45 to 79 years old 

(mean = 61.0; SD = 8.4). The NCNG participants were recruited through advertisements in local 

newspapers from Oslo and Bergen areas. They completed a cognitive testing battery, including six 

different tests to cover different cognitive domains. The genotyping of the NCNG sample was performed 

using the Illumina Human 610-Quad BeadChip, at the Life and Brain Centre, University of Bonn. More 

details about the genotyping and quality control may be accessed in Espeseth et al.
48

  

 

The Older Australian Twins Study (OATS) 

Participants were recruited from the Australian Twin Registry and also through a recruitment drive.  At 

baseline, participants were aged 65 years and over.  Inclusion criteria included an ability to consent, a co-

twin who also consented to participate, completion of some education in English and residence in one of 
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the three Eastern states (Victoria, New South Wales, Queensland).  Exclusion criteria included inadequate 

English to complete the assessment, current diagnosis of malignancy or other life-threatening medical 

illness and/or a current acute psychosis diagnosis. At baseline, there were 623 participants with a mean 

age of 70.8 years (SD = 5.5) and 65.2% of the sample were women. For further details see Sachdev et 

al.
49,50

. Genotyping was performed using the Illumina OnmiExpress array. After quality control checks 

there were 517 individuals remaining. The final sample size available for the present analysis was 442.    

 

Orkney Complex Disease Study (ORCADES) 

ORCADES is an ongoing, family-based, cross-sectional study that seeks to identify genetic factors 

influencing cardiovascular and other disease risk in the population isolate of the Orkney Isles in northern 

Scotland
51

. The North Isles of Orkney, the focus of this study, consist of a subgroup of ten inhabited 

islands with census populations varying from ~30 to ~600 people on each island. The first phase of data 

collection was carried out in Orkney between 2005 and 2007. Blood samples were provided by 1019 

Orcadian volunteers who had at least one grandparent from the North Isles of Orkney. Participants were 

invited to take a neuropsychological test battery. Genome-wide genotyping was performed at the 

Helmholtz Centre in Munich on a subset of 719 participants. An additional 169 individuals were 

genotyped by Integragen in Paris. 430 individuals with both cognitive phenotypes and genome-wide 

genotyping were available for the present analysis.  

 

PROspective Study of Pravastatin in the Elderly at Risk (PROSPER) 

All data come from the PROspective Study of Pravastatin in the Elderly at Risk (PROSPER). A detailed 

description of the study has been published elsewhere
52-54

. PROSPER was a prospective multicenter 

randomized placebo-controlled trial to assess whether treatment with pravastatin diminishes the risk of 

major vascular events in the elderly. Between December 1997 and May 1999, we screened and enrolled 

subjects in Scotland (Glasgow), Ireland (Cork), and the Netherlands (Leiden). Men and women aged 70-

82 years were recruited if they had pre-existing vascular disease or increased risk of such disease because 



12 
 

of smoking, hypertension, or diabetes. A total number of 5804 subjects were randomly assigned to 

pravastatin or placebo. A large number of prospective tests were performed including cognitive function 

measurements. A whole genome wide screening has been performed in the sequential PHASE project 

with the use of the Illumina 660K beadchip. DNA was available for genotyping in 5763 subjects. 

Genotyping was performed with the Illumina 660K beadchip, after QC 5244 subjects remained for 

analysis. For the current study, analyses were performed separately for each country.  

 

The Religious Orders Study (ROS) 

The ROS, started in 1994, enrolled Catholic priests, nuns, and brothers, from about 40 groups in 12 

states
55

. Since January 1994, 1236 participants completed their baseline evaluation, of whom 1091 were 

non-Hispanic white. The follow-up rate of survivors exceeds 90%. Participants were free of known 

dementia at enrolment, agreed to annual clinical evaluations, and signed both an informed consent and an 

Anatomic Gift Act form donating their brains at time of death
55

. A more detailed description of the ROS 

has been published previously
55

. Participants were invited to take a neuropsychological test battery. DNA 

was extracted from whole blood, lymphocytes, or frozen post-mortem brain tissue. Genotyping was 

performed at the Broad Institute’s Center for Genotyping and the Translational Genomics Research 

Institute
47

. Among participants with genome-wide data, 682 individuals were available for the present 

analysis. 

 

Rotterdam Study (RSI, RSII and RSIII) 

The Rotterdam Study is a population-based cohort study among inhabitants of a district of Rotterdam 

(Ommoord), The Netherlands, and aims to examine the determinants of disease and health in the elderly 

with a focus on neurogeriatric, cardiovascular, bone, and eye disease
56

. In 1990-1993, 7983 persons 

participated and were re-examined every 3 to 4 years (Rotterdam Study-I). In 1999, 3011 individuals who 

had become 55 years of age or moved into the study district since the start of the study were added to the 

cohort (Rotterdam Study-II), and in 2006 a further extension of the cohort was initiated in which 3932 
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subjects aged 45–54 years and living in the same district were included (Rotterdam Study-III)
57

. All 

participants had DNA extracted at their first visit. Genotyping was attempted in participants with high-

quality extracted DNA. Genotyping was done at the Human Genotyping Facility, Genetic Laboratory 

Department of Internal Medicine, Erasmus MC, Rotterdam, The Netherlands. Participants underwent 

several neuropsychological tests at the baseline and follow-up examinations
58

. Participants are 

continuously monitored for major events, including dementia and stroke, by automated linkage of the 

general practitioners’ records and hospital discharge files with the study database
59,60

. Among participants 

with genome-wide data, 5091 participants from the Rotterdam Study were available for the present 

analysis. 

 

Sydney Memory and Ageing Study (Sydney MAS) 

The Sydney Memory and Ageing Study is a longitudinal community-based study.  The participants were 

randomly recruited from the compulsory electoral roll in Sydney and were aged 70-90 years. Exclusion 

criteria included limited English or a medical/psychological condition that would prevent them from 

completing assessments, dementia diagnosis, an age and education-adjusted MMSE score <24, psychotic 

symptoms or a diagnosis of schizophrenia/bipolar disorder, multiple sclerosis, motor neuron disease, 

developmental disability and/or a progressive malignancy. At baseline, there were 1037 participants with 

a mean age of 78.8 years (SD = 4.8) and 55.2% were female. Further details are given in Sachdev et al.
61

 

Genotyping was performed using the Affymetrix Human 6.0 array. Among participants with genome-

wide data, 727 were available for the present analysis. 

 

Tasmanian Study of Cognition and Gait (TASCOG) 

TASCOG is a study of cerebrovascular mechanisms underlying gait, balance and cognition in a 

population-based sample of Tasmanian people aged at least 60 years. 395 individuals aged 60–86 years 

living in Southern Tasmania, Australia, were randomly selected from the electoral roll to participate in the 

study. Individuals were excluded if they lived in a nursing home, had a contraindication for magnetic 
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resonance scanning (MRI) or were unable to walk without a gait aid
62

. Participants were invited to take a 

neuropsychological test battery
63

. DNA was extracted from peripheral blood samples. Genotyping was 

performed at the Diamantina Institute and Institute of Molecular Biosciences, University of Queensland, 

Australia, for 370 participants. Among participants with genome-wide data 348 were available for the 

present analysis. 

 

Three City Study (3C) 

The 3C Study is a population-based, prospective study of the relationship between vascular factors and 

dementia
64

. It has been conducted in 3 French cities: Bordeaux (southwest France), Montpellier (south 

France), and Dijon (central eastern France). A sample of non-institutionalized subjects older than 65 years 

was randomly selected from the electoral rolls of each city. Between January 1999 and March 2001, 9686 

subjects meeting the inclusion criteria agreed to participate. After recruitment, 392 subjects withdrew 

from the study. Thus, 9294 subjects were finally included in the study (2104 in Bordeaux, 4931 in Dijon, 

and 2259 in Montpellier). In this study, we excluded subjects with missing data (genetic or covariates) 

and first-degree relatives. The final sample size available for analysis was 5321. 
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Section 2: Construction of General Cognitive Function Phenotype 

 

3C 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Trail Making Test B (TMTB), Benton Visual Retention Test (BVRT), and Delayed 

Recall (Five Words Memory Test). The tests, the method of application and key references have been 

described in detail elsewhere
1
. The listwise N was 5321. The Pearson correlations (rs) among the 3 tests 

ranged from -0.34 to 0.15 (mean 0.21). Principal components analysis was applied to these 3 tests. The 

first unrotated principal component (FUPC) accounted for 47.7% of the total test variance. Loadings on 

the FUPC were as follows: Delayed Recall = 0.41, BVRT = 0.65 and TMTB = -0.64. 

 

AGES 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Digit Backward Test
2
, The Digit Symbol Substitution Test (DSST)

2
, California 

Verbal Learning Test (CVLT)
3
, The Figure Comparison Test

4
, The Modified Stroop Test (trial 3)

5
, The 

Cambridge Neuropsychological Test Automated Battery (CANTAB) Spatial Working Memory
6
. The 

tests, the method of application and key references have also been described in detail elsewhere
7
. 

Absolute value of the Pearson correlations (rs) among the 6 tests ranged from 0.21 to 0.77 (mean 0.39). 

Principal components analysis was applied to these 6 tests. The first unrotated principal component 

(FUPC) accounted for 50.1% of the total test variance. Loadings on the FUPC were as follows: Digits 

backward test = 0.64, DSST total correct cells = 0.87, CVLT 1-4 number of unique target words = 0.73, 

Figure comparison total correct in 60 sec = 0.83, STROOP trial 3 time sec = -0.62, CANTAB Spatial 

Working Memory total errors = -0.52. 
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ARIC 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Delayed Word Recall Test (total number of words recalled), Digit Symbol 

Substitution Test (total number of correct symbols), Word Fluency Test (sum of letters F, A, and S). The 

tests, the method of application and key references have been described in detail elsewhere
8-10

. The 

listwise N was 10 534. The Pearson correlations (rs) among the 3 tests ranged from 0.24 to 0.43 (mean 

0.34). Principal components analysis was applied to these 3 tests. The first unrotated principal component 

(FUPC) accounted for 56.1% of the total test variance. Loadings on the FUPC were as follows: Delayed 

Word Recall Test = 0.52, Digit Symbol Substitution Test = 0.63, Word Fluency Test = 0.58. 

 

ASPS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Alterskonzentrations-Test (AKT; concentration test – time in s), Lern- und 

Gedächtnistest (LGT) (figural memory, total number of correct answers of two figural subtests), Lern- 

und Gedächtnistest (LGT) (verbal memory, total number of correct answers of three verbal subtests), 

Complex reaction time task (computerized task; reaction time in ms), Digit Span – backward (length of 

highest correctly repeated digit list), Purdue Pegboard Test (visuo-practical skills; total number of correct 

elements in most difficult condition [assembly]), Trail Making Test B (TMTB; time in s). The tests, the 

method of application and key references have been described in detail elsewhere
11-16

. The listwise N was 

765. The Pearson correlations (rs) among the 7 tests ranged from 0.13 to 0.53 (mean 0.33). Principal 

components analysis was applied to these 7 tests. The first unrotated principal component (FUPC) 

accounted for 42.9% of the total test variance. Loadings on the FUPC were as follows: 

Alterskonzentrations-Test = -0.54 figural memory (LGT)= 0.65, verbal memory (LGT) = 0.73, Complex 

reaction time task = -0.54, Digit Span = 0.59, Purdue Pegboard Test = 0.72, TMTB = -0.77. 
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BASEII 

Scores on the following cognitive ability tests were used to a create fluid-type general cognitive function 

component:  Spatial Working Memory (SWM; accuracy for location memory at set size 4); Wisconsin 

Card Sorting Test (WCST; % correct), which is assumed to index cognitive control or executive 

functioning; Mental Rotation (MR; sum of correct items in 7 minutes; max. 40); and Identical Pictures 

(IP; sum of correct answers in 80 seconds; max. 46 items), which is a measure of perceptual speed. The 

tests, test instructions, and key references have been described in detail elsewhere (SWM and WCST
17

; 

IP
18

; MR: test was designed for this study with the original versions as models
19

). The listwise N was 

1383. The Pearson correlations (rs) among the 4 tests ranged from 0.13 to 0.29 (mean 0.22). Principal 

components analysis was applied to these 4 tests. The first unrotated principal component (FUPC) 

accounted for 41.2% of the total test variance. Loadings on the FUPC were as follows: SWM = 0.68, 

WCST = 0.60, MR = 0.62, IP = 0.67. 

 

BETULA 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Free Recall of Subject Performed Tasks (SPT; Immediate recall of 16 verb-noun 

combinations that were enacted during encoding), Fluency A (Generation during 1 minute of words 

beginning with the letter A), Block design (from the Wechsler Adult Intelligence Scale), and Letter Digit 

(Letter Digit Substitution Test, 9 Letters/Digits; test time 1 min). The tests, the method of application and 

key references have been described in detail elsewhere
20,21

. The listwise N was 373. The Pearson 

correlations (rs) among the 4 tests ranged from 0.26 to 0.57 (mean 0.38). Principal components analysis 

was applied to these 4 tests. The first unrotated principal component (FUPC) accounted for 53.9% of the 

total test variance. Loadings on the FUPC were as follows: SPT Sum = 0.71, Fluency A = 0.60, Block 

design = 0.79, Letter Digit = 0.82. 
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CHS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component:  Modified Mini-Mental Status Score (3MSE; total score up to 100), Digit  Symbol 

Substitution Test (DSST; symbols correctly coded in 90 seconds),  Benton Visual Retention Test (BVRT; 

number of designs of 10 correctly drawn after 10 second exposure with stimulus covered and immediate 

reproduction from memory tested), Trail Making Test A (TMTA; number of seconds to complete test), 

and Trail Making Test B (TMTB; number of seconds to complete test). The tests, the method of 

application and key references have been described in detail elsewhere
22,23

. The listwise N was 1519. The 

Pearson correlations (rs) among the 5 tests ranged from 0.25 to 0.53 (mean 0.41). Principal components 

analysis was applied to these 5 tests. The first unrotated principal component (FUPC) accounted for 

53.1% of the total test variance. Loadings on the FUPC were as follows: 3MSE = 0.69, DSST = 0.79, 

BVRT = 0.67, TMTA = 0.67, and TMTB = 0.81.  

 

CROATIA-KORČULA, CROATIA-SPLIT 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Digit Symbol Coding (DSC; sum of correct coding in 2 minutes (KORCULA) and 1 

minute (SPLIT)), Standard Progressive Matrices (SPM; sum of total correct answers in 30 minutes), 

Verbal Fluency (FAS; sum of letters: F, A, S), Audio-Verbal Learning Test (AVLT_8; delayed 

recall)
9,10,24

.  For the KORCULA sample the listwise N was 451. The Pearson correlations (rs) among the 

4 tests ranged from 0.37 to 0.75 (mean 0.49). Principal components analysis was applied to these 4 tests. 

The first unrotated principal component (FUPC) accounted for 62.3% of the total test variance. Loadings 

on the FUPC were as follows: DSC = 0.87, SPM = 0.86, FAS = 0.72, AVLT_8 = 0.69. For the SPLIT 

sample, the listwise N was 518. The Pearson correlations (rs) among the 4 tests ranged from 0.32 to 0.67 

(mean 0.44). Principal components analysis was applied to these 4 tests. The first unrotated principal 

component (FUPC) accounted for 58.5% of the total test variance. Loadings on the FUPC were as 

follows: DSC = 0.84, SPM = 0.85, FAS = 0.64, AVLT_8 = 0.72. 
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ERF  

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Stroop 3 color-word card (time needed to complete), Trail Making Test B (TMTB; 

time needed to complete), Phonemic Fluency (sum of letters D,A,T), 15-word Auditory Verbal Learning 

Test (AVLT; sum of immediate (5 iterations) and delayed recall (once)), Wechsler Adult Intelligence 

Scale (WAIS) block design test (total correct). The tests, the method of application and key references 

have been described in detail elsewhere
25

. The listwise N was 1572. The absolute Pearson correlations 

(rs) among the N tests ranged from 0.27 to 0.49 (mean 0.40 when sign ignored). Principal components 

analysis was applied to these 5 tests. The first unrotated principal component (FUPC) accounted for 

51.9% of the total test variance. Loadings on the FUPC were as follows: Stroop 3 = -0.74, TMTB= -0.78, 

Phonemic fluency = 0.73, AVLT-sum = 0.70, WAIS block design = 0.64. 

 

FHS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Similarities, Trail Making Test B (TMTB), Logical memory (sum of immediate and 

delayed recall scores), Visual reproduction memory (sum of immediate and delayed recall scores), Paired 

associate learning (sum of immediate and delayed recall scores), and Hooper visual organization test. The 

tests, the method of application and key references have been described in detail elsewhere
26

. The Pearson 

correlations (rs) among the 6 tests ranged from -0.56 to 0.58 (mean 0.11). The magnitude of rs (absolute 

value) ranged from 0.36 to 0.58 (mean 0.44). Principal components analysis was applied to these 6 tests. 

The first unrotated principal component (FUPC) accounted for 53.6% of the total test variance. Loadings 

on the FUPC were as follows: Similarities = -0.71, TMTB = 0.77, Logical memory = -0.66, Visual 

reproduction memory = -0.78, Paired associate learning= -0.68, Hooper visual organization= -0.77. The 

listwise N was 2426. 
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GENOA 

Scores on the following five cognitive ability tests were used to create the fluid-type general cognitive 

function component:  Rey Auditory Verbal Learning Test (RAVLT; delayed recall score); Wechsler 

Adult Intelligence Scale-Revised (WAIS-R) Digit Symbol Substitution Test (DSST; total correct); 

Controlled Oral Word Association Test (COWAT; Sum of letters F, A, and S); Stroop Color-Word Test 

(total correct); Trail Making Test A (TMTA; time to complete).  The tests, the method of application and 

key references have been described in detail elsewhere
9,10,27-32

. The listwise N was 775. The absolute 

value of the Pearson correlations (rs) among the 5 tests ranged from 0.21 to 0.57 (mean 0.40). Principal 

components analysis was applied to these 5 tests. The first unrotated principal component (FUPC) 

accounted for 52.4% of the total test variance. Loadings on the FUPC were as follows: RAVLT = 0.66, 

DSST = 0.86, COWAT = 0.59, Stroop = 0.78, TMTA = -0.70. 

 

GS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Wechsler Digit Symbol Substitution Task, Wechsler Logical Memory Test, and 

Verbal Fluency (sum of letters C, F, and L). The tests, the method of application and key references have 

been described in detail elsewhere
33

. The listwise N was 5487. The Pearson correlations (rs) among the 3 

tests ranged from 0.18 to 0.33 (mean 0.26). Principal components analysis was applied to these 3 tests. 

The first unrotated principal component (FUPC) accounted for 51.0% of the total test variance. Loadings 

on the FUPC were as follows: Wechsler Digit Symbol Substitution Task = 0.78, Wechsler Logical 

Memory Test = 0.65, Verbal Fluency = 0.71. 

 

HBCS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Simple reaction time (mean of two tests) derived from the computerized test battery 

Cogstate® version 3.0.5 and four subtests derived from the CERAD test battery namely; Verbal fluency 
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(total number of animal names within 60 seconds), List learning (sum of recalling 10 words across three 

trials), Figure copy (copying four figures), and Visual retention (free recall of copied four figures). The 

tests, the method of application and key references have been described in detail elsewhere
34-36

. The 

listwise N was 790. The absolute Pearson correlations (rs) among the five tests ranged from 0.06 to 0.33 

(mean 0.16). Principal components analysis was applied to these five tests. The first unrotated principal 

component (FUPC) accounted for 33.7% of the total test variance. Loadings on the FUPC were as 

follows: Simple reaction time = -0.46, Verbal fluency = 0.72, List learning = 0.72, Figure copy = 0.57 and 

Visual retention = 0.34. 

 

HCS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: verbal episodic memory (Newcastle Auditory Verbal Learning Test (NAVLT); total 

score), Letter fluency (total score), visuospatial functioning (clock drawing task: scored according to the 

system of Manos and Wu), Language (item naming), attention/executive function (Hunter Attentional 

Task A). The tests, the method of application and key references have been described in detail 

elsewhere
37

. The listwise N was 816. The Pearson correlations (rs) among the 5 tests ranged from 0.12 to 

0.44 (mean 0.26). Principal components analysis was applied to these 5 tests. The first unrotated principal 

component (FUPC) accounted for 41.4% of the total test variance. Loadings on the FUPC were as 

follows: NAVLT = 0.51, Fluency = 0.52, visuospacial functioning = 0.39, Language = 0.36, 

attention/executive function = 0.42. 

 

HRS 

Scores on the following five cognitive ability tests were used to create the fluid-type general cognitive 

function component: Animal Fluency; Number Series; Delayed Recall; Serial 7’s test; Backwards 

counting starting from 86. The tests, the method of application and key references have been described in 

detail elsewhere
38-40

. The listwise N was 6123. Pearson correlations (rs) among the 5 tests ranged from 
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0.09 to 0.34 (mean 0.20).  Principal components analysis was applied to these 5 tests. The first unrotated 

principal component (FUPC) accounted for 36.9% of the total test variance. Loadings on the FUPC were 

as follows: Animal Fluency = 0.64, Number Series = 0.73, Delayed Recall = 0.61, Serial 7’s = 0.63, 

Backward counting = 0.36. 

 

LBC1921 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Moray House Test (total score), Verbal Fluency (sum of letters C, F and L), Raven’s 

Standard Progressive Matrices (sum of total correct answers in 20 minutes), Logical Memory (total of 

immediate and delayed recall). The tests, the method of application and key references have been 

described in detail elsewhere
41

. The listwise N was 505. The Pearson correlations (rs) among the 4 tests 

ranged from 0.17 to 0.71 (mean 0.40). Principal components analysis was applied to these 4 tests. The 

first unrotated principal component (FUPC) accounted for 55.9% of the total test variance. Loadings on 

the FUPC were as follows: Moray House Test = 0.90, Verbal Fluency = 0.56, Raven’s Standard 

Progressive Matrices = 0.84, Logical Memory = 0.65. 

 

LBC1936 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Moray House Test (total score), Logical Memory (total score of immediate and 

delayed recall), Spatial Span (total score), Four choice reaction time (mean), Verbal Fluency (sum of 

letters C, F and L). The tests, the method of application and key references have been described in detail 

elsewhere
42

. The listwise N was 983. The Pearson correlations (rs) among the 5 tests ranged from 0.16 to 

0.49 (mean 0.31). Principal components analysis was applied to these 5 tests. The first unrotated principal 

component (FUPC) accounted for 45.4% of the total test variance. Loadings on the FUPC were as 

follows: Moray House Test = 0.83, Logical Memory = 0.65, Spatial Span = 0.63, Four choice reaction 

time = -0.66, Verbal Fluency = 0.57. 
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MAP 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component:  Logical Memory (total score), Word List Memory (total score and recall), total of 

Digit Span Forward and Backward, Symbol Digit, Number Comparison, Line Orientation, Progressive 

Matrices, and Stroop word colour naming (number of colours read correctly in 30 seconds). The tests, the 

method of application and key references have been described in detail elsewhere
43

.  The listwise N was 

595. The Pearson correlations among the 8 tests ranged from 0.12 to 0.60 (mean 0.31). Principal 

components analysis was applied to these 8 tests. The first unrotated principal component (FUPC) 

accounted for 40.2% of the total test variance. Loadings on the FUPC were as follows: Logical Memory 

0.63; Word List Memory and recall 0.72; Digit Span Forward and Backward 0.57; Symbol Digit 0.79; 

Number Comparison 0.64; Line Orientation 0.48; Progressive Matrices 0.47; Stroop word colour naming 

0.72. 

 

NCNG 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Wechsler Abbreviated Scale of Intelligence Matrix reasoning (WASI MR), Delis-

Kaplan Executive Function System  Color-Word Interference Test (D-KEFS CWIT; first unrotated 

principal component (FUPC) of all four subtests), California Verbal Learning Test-II (CVLT-II; FUPC of 

Learning1-5, immediate recall, delayed recall), Cued Discrimination Test (CDT; Overall median reaction 

time from, CDT, a Posner-type cued spatial attention task). The tests, the method of application and key 

references have been described in detail elsewhere
44

. The listwise N was 393. The Pearson correlations 

(rs) among the 4 tests ranged from 0.16 to 0.42 (mean 0.26). Principal components analysis was applied 

to these 4 tests. The FUPC accounted for 44.3% of the total test variance. Loadings on the FUPC were as 

follows: WASI MR = 0.63, D-KEFS CWIT = 0.75, CVLT-II = 0.60, CDT = 0.67. 
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OATS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component:  Digit Symbol Coding (total correct score in 120 seconds),  Semantic Fluency 

(number of animals named in 1 minute), Controlled Oral Word Association Test (sum of the 3 letters, F, 

A, S), Logical Memory Delayed Recall (Wechsler Memory Scale-III, Story A, story elements recalled 

after 25-35 min delay), Benton Visual Retention Test Recognition (BVRT; 15 items, total recognition 

score), Block Design (Wechsler Adult Intelligence Scale-Revised, total score), Trail Making Test B 

(TMTB; time to completion), Rey Auditory Verbal Learning Test (RAVLT; Total words recalled over 

trials 1-5 plus words recalled after 30 min). The tests, the method of application and key references have 

been described in detail elsewhere
45,46

. The listwise N was 442. The Pearson correlations (rs) among the 8 

tests ranged from 0.06 and 0.53 (mean 0.29). Principal components analysis was applied to these 8 tests. 

The first unrotated principal component (FUPC) accounted for 38.2% of the total test variance. Loadings 

on the FUPC were as follows:  Digit Symbol = 0.70, Semantic Fluency (animals) = 0.63, Controlled Oral 

Word Association Test= 0.53; Logical Memory Delayed = 0.52, BVRT= 0.47; Block Design = 0.64; 

TMTB = 0.73, RAVLT = 0.66. 

 

ORCADES  

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Digit Symbol Coding (sum of correct coding in 2 minutes); Verbal Fluency (sum of 

letters C, F and L); Logical Memory from Wechsler Memory Scale-III (paragraph immediate and delayed 

recall summed). The tests, the method of application and key references have been described in detail 

elsewhere
 2,47,48,

. The listwise N was 1635. The Pearson correlations (rs) among the 3 tests ranged from 

0.30 to 0.47 (mean 0.40). Principal components analysis was applied to these 3 tests. The first unrotated 

principal component (FUPC) accounted for 60.1% of the total test variance. Loadings on the FUPC were 

as follows: Digit Symbol Coding = 0.83, Verbal Fluency = 0.73, Logical Memory = 0.76. 
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PROSPER - Ireland 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: The STROOP colour coding test (third test), The Letter-Digit-Coding test, Picture 

Learning Test Immediate recall. The tests, the method of application and key references have been 

described in detail elsewhere
49

. The listwise N was 1538. The Pearson correlations (rs) among the three 

tests ranged from 0.31 to 0.47 (mean 0.37).  Principal components analysis was applied to these three 

tests. The first unrotated principal component (FUPC) accounted for 57.9% of the total test variance. 

Loadings on the FUPC were as follows: Stroop Colour-coding test = 0.80, Letter-Digit-Coding test = 

0.80, Picture Learning Test Immediate 3 = 0.68. 

 

PROSPER – the Netherlands 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: The STROOP colour coding test (third test), The Letter-Digit-Coding test, Picture 

Learning Test Immediate recall. The tests, the method of application and key references have been 

described in detail elsewhere
49

. The listwise N was 739. The Pearson correlations (rs) among the three 

tests ranged from 0.31 to 0.51 (mean 0.39).  Principal components analysis was applied to these three 

tests. The first unrotated principal component (FUPC) accounted for 59.3% of the total test variance. 

Loadings on the FUPC were as follows: Stroop Colour-coding test = 0.80, Letter-Digit-Coding test = 

0.82, Picture Learning Test Immediate = 0.68. 

 

PROSPER - Scotland 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: The STROOP colour coding test (third test), The Letter-Digit-Coding test, Picture 

Learning Test Immediate recall. The tests, the method of application and key references have been 

described in detail elsewhere
49

. The listwise N was 1803. The Pearson correlations (rs) among the three 

tests ranged from 0.27 to 0.52 (mean 0.37).  Principal components analysis was applied to these three 
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tests. The first unrotated principal component (FUPC) accounted for 58.5% of the total test variance. 

Loadings on the FUPC were as follows: Stroop Colour-coding test = 0.80, Letter-Digit-Coding test = 

0.83, Picture Learning Test Immediate = 0.65. 

 

ROS 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component:  Logical Memory total score (sum of Logical memory Ia immediate recall and 

Logical memory IIa delayed recall), total score of Word List Memory and recall (sum of word list 

memory recall, trials 1 – 3, immediate and delay after 5 minutes), total of Digit Span Forward and 

Backward (sum of  digit span forward and digit span backward), Symbol Digit Modalities test (total 

number of correct matches (90 seconds)), Number Comparison (sum of number of pairs correctly 

classified minus number incorrectly classified (90 seconds)), Judgment of Line Orientation (total number 

of correct pairs (out of 15)) and Standard Progressive Matrices (total number of correctly identified 

missing elements (out of 17)). The tests, the method of application and key references have been 

described in detail elsewhere
50

.  The listwise N was 682. The Pearson correlations (rs) among the 7 tests 

ranged from 0.13 to 0.67 (mean 0.33). Principal components analysis was applied to these 7 tests. The 

first unrotated principal component (FUPC) accounted for 43.3% of the total test variance. Loadings on 

the FUPC were: Logical Memory = 0.62; Word List memory and recall = 0.67; Digit Span Forward and 

Backward 0.56; Symbol Digit Modalities test 0.81; Number Comparison 0.72; Judgment of Line 

Orientation 0.44; Standard Progressive Matrices 0.73. 

 

RSI 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: 15-word learning test (sum of immediate (3 iterations) and delayed (once) recall), 

Stroop card 3 (time needed to complete the card), Verbal Fluency (number of animals named within one 

minute), Letter-digit Substitution task (LDST; number correctly coded). The tests, the method of 
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application and key references have been described in detail elsewhere
51

. The listwise N was 1923. The 

absolute Pearson correlations among the 4 tests ranged from 0.14 to 0.44 (mean 0.37). Principal 

components analysis was applied to these 4 tests. The first unrotated principal component (FUPC) 

accounted for 52.7% of the total test variance. Loadings on the FUPC were as follows: Stroop 3 = -0.71, 

15-word learning = 0.69, Verbal Fluency = 0.71, LDST score = 0.79. 

 

RSII 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: 15-word learning test (sum of immediate (3 iterations) and delayed (once) recall), 

Stroop card 3 (time needed to complete the card), Verbal Fluency (number of animals named within one 

minute), Letter-digit Substitution task (LDST; number correctly coded). The tests, the method of 

application and key references have been described in detail elsewhere
51

. The listwise N was 1639. The 

absolute Pearson correlations among the 4 tests ranged from 0.30 to 0.50 (mean 0.38). Principal 

components analysis was applied to these 4 tests. The first unrotated principal component (FUPC) 

accounted for 53.4% of the total test variance. Loadings on the FUPC were as follows: Stroop 3 = -0.76, 

15-word learning = 0.68, Verbal Fluency = 0.68, LDST score = 0.80. 

 

RSIII 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: 15-word learning test (sum of immediate (3 iterations) and delayed (once) recall), 

Stroop card 3 (time needed to complete the card), Verbal Fluency (number of animals named within one 

minute), Letter-digit Substitution task (LDST; number correctly coded). The tests, the method of 

application and key references have been described in detail elsewhere
51

. The listwise N was 3172. The 

absolute Pearson correlations among the 4 tests ranged from 0.31 to 0.52 (mean 0.39). Principal 

components analysis was applied to these 4 tests. The first unrotated principal component (FUPC) 
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accounted for 54.4% of the total test variance. Loadings on the FUPC were as follows: Stroop 3 = -0.78, 

15-word learning = 0.67, Verbal Fluency = 0.70, LDST score = 0.80. 

 

Sydney MAS 

Individuals from non-English speaking backgrounds were excluded.  Scores on the following cognitive 

function tests were used to create the fluid-type general cognitive ability component: Digit Symbol 

Coding (total correct score in 120 seconds), Semantic Fluency (number of animals named in 1 minute), 

Controlled Oral Word Association Test (sum of the 3 letters F, A, S), Logical Memory Delayed Recall 

(Wechsler Memory Scale-III, Story A, story elements recalled after 25-35 mins delay), Benton Visual 

Retention Test Recognition (BVRT; 15 items, total recognition score), Block Design (Wechsler Adult 

Intelligence Scale-Revised, total score), Trail Making Test Part B (TMTB; time to completion), Rey 

Auditory Verbal Learning Test (RAVLT; Total words recalled over trials 1-5 plus words recalled after 30 

mins). The tests, the method of application and key references have been described in detail elsewhere
52

. 

The listwise N was 727. The Pearson correlations (rs) among the 8 tests ranged from 0.15 to 0.55 (mean 

0.30). Principal components analysis was applied to these 8 tests. The first unrotated principal component 

(FUPC) accounted for 39.4% of the total test variance. Loadings on the FUPC were as follows:  Digit 

Symbol = 0.75, Semantic Fluency = 0.65, Controlled Oral Word Association Test = 0.58, Logical 

Memory delayed = 0.51, BVRT = 0.57, Block Design = 0.63, TMTB = 0.72, RAVLT = 0.57. 

 

TASCOG 

Scores on the following cognitive ability tests were used to create the fluid-type general cognitive 

function component: Hopkins verbal memory test (immediate recall score + delayed recall score), Rey 

Complex Figure Copy, Digit Symbol (Wechsler Adult Intelligence Scale-III), Digit Span (Wechsler Adult 

Intelligence Scale-III), Victoria Stroop test (colour-word time), Verbal Fluency with Controlled Oral 

Word Association Test (COWAT). The tests, the method of application and key references have been 

described in detail elsewhere
53

. The listwise N was 311. The Pearson correlations (rs) among the N tests 
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ranged from 0.21 to 0.52 (mean 0.37). Principal components analysis was applied to these 6 tests. The 

first unrotated principal component (FUPC) accounted for 48.0 % of the total test variance. Loadings on 

the FUPC were as follows: Hopkins = 0.65; Rey Copy = 0.60; Digit Symbol = 0.82; Digit Span = 0.63; 

COWAT = 0.69; Stroop = -0.74. 
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